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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor wafer which can reduce 
the polishing time of a surface-ground wafer and 
efficiently manufacture a semiconductor wafer. 
SOLUTION: By slicing an ingot, a wafer is obtained. 
Both cut surfaces of the sliced wafer is subjected to 
surface grinding. The surface-ground wafer is etched by 
using alkaline solution. The periperal part of the etched 
wafer is beveled. Both surfaces of the beveled wafer 
are polished and mirror- finished. The wafer both 
surfaces of which are polished is cleaned, and particles 
or the like stuck on the surfaces are eliminated. The 
cleaned wafer is dried, and a semiconductor wafer is 
obtained. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a semiconductor wafer consisting of the following process. 

(1) An ingot cutting process which slices an ingot and obtains a wafer. 

(2) A surface grinding process of carrying out surface grinding of the surface (right face) or rear 
surface both sides of a wafer which were sliced. 

(3) An alkali etching process of etching a wafer by which surface grinding was carried out with 
an alkali solution. 

(4) A camfering process of cutting off the corners an edge part of a wafer by which alkali 
etching was carried out 

(5) A polishing process which grinds the surface (right face) or rear surface both sides of a 
wafer which were cuted off the corners. 

[Claim 2]A manufacturing method of a semiconductor wafer consisting of the following process. 

(1) An ingot cutting process which slices an ingot and obtains a wafer. 

(2) A split- face picking process of picking a split face in an edge part of a sliced wafer. 

(3) A surface grinding process of carrying out surface grinding of the surface (right face) or rear 
surface both sides of a wafer which picked a split face. 

(4) An alkali etching process of etching a wafer by which surface grinding was carried out with 
an alkali solution. 

(5) A machined surface picking process of finishing and cutting off the comers an edge part of a 
wafer by which alkali etching was carried out. 

(6) A polishing process which grinds the surface (right face) or rear surface both sides of a 
wafer which picked a machined surface. 

[Claim 3] A manufacturing method of a semiconductor wafer consisting of the following process. 

(1) An ingot cutting process which slices an ingot and obtains a wafer. 

(2) A surface grinding process of carrying out surface grinding of rear surface both sides of a 
sliced wafer. 

(3) An alkali etching process of etching a wafer by which surface grinding was carried out with 
an alkali solution. 

(4) A camfering process of cutting off the corners an edge part of a wafer by which alkali 
etching was carried out 

(5) A double-sided polishing process which grinds rear surface both sides of a wafer cuted off 
the corners simultaneously. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the semiconductor 
wafer produced by grinding after carrying out surface grinding of the surface (right face) or rear 
surface both sides. 
[0002] 

[Description of the Prior Art]The semiconductor wafer manufactured by carrying out mirror 
polishing after carrying out surface grinding of the surface conventionally is obtained at the 
following processes, as shown in drawing 4 . 

(1) Slice the ingot of a silicon single crystal with an inner periphery edge, and obtain the wafer 
5. [Refer to drawing 5 (a),1 . 

(2) In order to prevent crack KAKE of the edge part 51 of the sliced wafer 5, cut off this edge 
part 51 the corners. [Refer to drawing 5 (bl.l . 

(3) Carry out surface grinding of the surface (right face) 52 and the rear face 53 of a wafer 
which were cuted off the comers, and arrange thickness. [Refer to drawing 5 (c).] . 

(4) Grind and carry out mirror surface finish of the surface (right face) 52 or rear surface both 
sides 52 and 53 of the wafer 5 by which surface grinding was carried out [Refer to drawing 5 
(d) J .Under the present circumstances, the processing distortion 54 generated with surface 
grinding is removed. [Refer to drawing 5 (c).j 

(5) After carrying out mirror surface finish, a drug solution washes, and remove a heavy metal, 
an impurity called particle, etc. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
manufacturing method, since the depth of processing distortion generated with surface grinding 
is about 2-10 micrometers, it is necessary to grind not less than 10 micrometers of wafers by 
which surface grinding was carried out, and there is a problem that a polishing process takes 
time too much. This invention was made in view of the above-mentioned problem, shortens 
polishing time of the wafer by which surface grinding was carried out, and an object of this 
invention is to provide the manufacturing method of the semiconductor wafer which can 
manufacture a semiconductor wafer efficiently. 
[0004] 

[Means for Solving the Problem] For this reason, in this invention, slice an ingot for a 
manufacturing method of a semiconductor wafer, and a wafer is obtained, Surface grinding of 
the surface (right face) or rear surface both sides of a wafer which were sliced is carried out, A 
wafer by which surface grinding was carried out is etched with an alkali solution, an edge part of 
a wafer by which alkali etching was carried out is cuted off the corners, and the surface (right 
face) or rear surface both sides of a wafer which were cuted off the corners are ground. 
[0005]Slice an ingot for a manufacturing method of a semiconductor wafer, and a wafer is 
obtained, Surface grinding of the surface (right face) or rear surface both sides of a wafer which 
picked a split face in an edge part of a sliced wafer, and picked a split face is carried out, A 
wafer by which surface grinding was carried out is etched with an alkali solution, an edge part of 
a wafer by which alkali etching was carried out is finished and cuted off the corners, and the 




surface (right face) or rear surface both sides of a wafer which picked a machined surface are 
ground. 

[0006]Slice an ingot for a manufacturing method of a semiconductor wafer, and a wafer is 
obtained, Surface grinding of rear surface both sides of a sliced wafer is carried out, a wafer by 
which surface grinding was carried out is etched with an alkali solution, an edge part of a wafer 
by which alkali etching was carried out is cuted off the comers, and rear surface both sides of a 
wafer cuted off the corners are ground simultaneously. 
[0007] 

[Embodiment of the InventionJThe manufacturing method of the semiconductor wafer of this 
invention by grinding conventionally the wafer by which surface grinding was carried out, Before 
carrying out mirror surface finish and grinding the wafer by which surface grinding was carried 
out in what was removing the working distortion produced with surface grinding, alkali etching 
removes working distortion, the edge part of the wafer by which alkali etching was carried out is 
cuted off the comers, and it grinds after that Therefore, according to the manufacturing 
method of the semiconductor wafer of this invention, since a lot of wafers can be processed at 
once in alkali etching and also the floor to floor time in a polishing process can be shortened, 
the manufacturing process of a semiconductor wafer is shortened substantially. 
[0008] As a reason for using an alkali solution in the above-mentioned etching, Comparing with 
alkali etching and breaking down display flatness is known, and alkali etching of the acid etching 
which uses mixed acid etc. is carried out for the purpose of grinding, after maintaining and 
etching the display flatness obtained with surface grinding. 

[0009] Although the alkali solution currently used for etching of a semiconductor wafer from the 
former is generally applicable as an etching reagent used for alkali etching in the manufacturing 
method of this invention, A potassium hydrate, sodium hydroxide, ammonia, amine, etc. are 
preferred from the standpoint which maintains especially display flatness. 
[0010] In alkali etching, although display flatness does not collapse easily, an etch pit produces 
on the etching surface by the selective etching of a crystal orientation. Although the dirty bit of 
the surface (right face) of a wafer or rear surface both sides is removed by grinding, the etch 
pit of an edge part is not removed by polish. For this reason, before grinding, it is necessary to 
cut off the corners, and it is necessary to remove the etch pit of a wafer edge part. 
[0011] 

[Example] Hereafter, each example of this invention is described based on a drawing. 
Process drawing in which example 1 drawing 1 shows the manufacturing method of the 
semiconductor wafer of Example 1, and drawing 2 are the sectional side elevations of the 
semiconductor wafer manufactured by the manufacturing method of Example 1. 
[0012]The manufacturing method of the semiconductor wafer of Example 1 consists of each of 
following processes, as shown in drawing 1 . 

(1) Slice an ingot and obtain the wafer 1. [Refer to drawing 2 (a).] . 

(2) Hold the sliced wafer 1 by the zipper for grinding (not shown), carry out surface grinding of 
both the cutting planes, and arrange thickness. The working distortion 2 arises in this surface 
(right face) 1a and rear face 1b of the wafer 1 by which surface grinding was carried out [Refer 
to drawing 2 (b).] . 

(3) Etch the wafer 1 by which surface grinding was carried out with an alkali solution. Although 
the working distortion 2 produced with surface grinding is removed by this, the etch pit 3 by 
alkali etching produces on the whole surface (hail side) of the wafer 1. [Refer to drawing 2 (c).] . 

(4) Remove the etch pit 3 of the edge part 1c by cutting off the corners the edge part 1c of the 
wafer 1 by which alkali etching was carried out [Refer to drawing 2 (d).] . 

(5) Carry out double-sided polish, and carry out mirror surface finish of the wafer 1 cuted off 
the corners, and remove the etch pit 3 of the surface (right face) 1a of the wafer 1, and the 
rear face 1b. [Refer to drawing 2 (e).] . 

(6) Wash the wafer 1 by which double-sided polish was carried out, and remove the particle 
adhering to the surface (hail side), etc. 

(7) Dry the washed wafer 1 and obtain a semiconductor wafer. 




[001 3] In the manufacturing method of conventional technology, the machining allowance of one 
side in the polish may be not less than 10 micrometers, and about 5 micrometers may be 
sufficient as the machining allowance of one side in the manufacturing method of this example 
1. Therefore, since the time which the polishing process takes is processed per tens of sheets 
in etching in addition to being about [ conventional ] 1/2, a large efficiency increase can be 
calculated compared with the manufacturing method of conventional technology. 
[0014]lt is arbitrary by the method of grinding one side every and grinding rear surface both 
sides as the method of double-sided polish of this example 1, or the method of grinding rear 
surface both sides simultaneously with a double-sided grinder, and both of the methods. 
[001 5] Polish of only surface (right face) one side may be sufficient by not the thing restricted 
to polish of rear surface both sides but the request degree of a product. 
[001 6] Example 2 drawing 3 is process drawing showing the manufacturing method of the 
semiconductor wafer of Example 2. Although surface grinding of the wafer produced by slicing 
an ingot was directly carried out in the above-mentioned Example 1, chipping, KAKE, etc. of a 
wafer slight to an edge part may arise with surface grinding in this case. Since these chipping 
and KAKE can remove the most with camfering after etching, there is no big problem as a 
product. 

[0017]However, by the demand from a device process, etc., in order to manufacture a still more 
nearly quality semiconductor wafer. As shown in drawing 3, before carrying out surface grinding, 
a split face is picked in the edge part of a wafer, alkali etching is performed like the above- 
mentioned example after that, and the machined surface for removing the etch pit produced by 
etching is picked. 
[0018] 

[Effect of the Invention] Since it constituted from this invention as mentioned above, the floor 
to floor time in a polishing process is shortened, and there is an outstanding effect that a 
semiconductor can be manufactured efficiently. 



[Translation done.] 
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